
Memorandum 

To:  Richard French
From:  Keith Redford
Date:  November, 2008 
Subject: MSF Partners (Hangar Floor Problem), McKinney, Texas
 

Background

In August 2008, MSF Partners completed twenty-four (24) han-

gars at the McKinney airport (presold as “condominium” hangars), 

all completed with epoxy/urethane floors installed.  The flooring 

applicator was Chemical Coatings, LLC and the products used 

were from Garland Floor Coatings.  The floors are exceptional, 

both from an application and product standard.  Again, both the 

application and products were well above industry standards.

Unfortunately, the highly cross-linked urethane topcoat (and be-

cause of the good topcoat properties, i.e., good color development, long-term gloss, abrasion resistance, 

chemical resistance, etc.) bubbled (because the urethane topcoat cannot breathe).  This bubbling occurred 

because of osmosis of trapped water (exagger-

ated by the proximity of a one (1”) inch cold 

joint).  Again, the osmosis (passage of water) 

through the semi-permeable pores of the con-

crete is “bubbling” the front of the hangars, 

but limited to approximately twelve (12”) 

inches (see Figure 1) inside the hangar floor 

from the apron.

Repair Methodology

In October 2008, MSF Partners asked us to help solve the problem [(pronounced, but limited to seven 

(7) hangars of twenty-four (24)].  We started by diamond grinding the bubbled areas to bare concrete (see 

Figure 2-4) followed by burning the removed areas (see Figure 5).  Then, following the suggestions of many, 

MSF Partners removed three (3) of the front hangar cold joints (filled with a bituminous tar-like mixture 

of hydrocarbons derived from petroleum (see Figure 6).  This was removed to eliminate standing/trapped 

FIGURE 1: Photographs showing bubbles

FIGURE 2-4: Diamond grinding / removing bubbles to bare concrete
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U31-1201
Linear (Aliphatic) Urethane

Chemical resistance:

Immersion Splash
Weak acid ..................... excellent excellent
Strong acid .................... very good excellent
Alkali ............................. excellent excellent
Aromatic solvents .......... excellent excellent
Chlorinated solvents....... not recommended
Aliphatic solvents .......... excellent excellent
Most ketone .................. very good excellent
Gasoline ........................ excellent excellent
Brake fluid ..................... excellent excellent
Skydrol* ......................... not recommended excellent

*Depending on type of hydraulic fluid, softening or
discoloration may occur after long term immersion
or exposure

Abrasion Resistance:
Taber Abrasor CS-17 Wheel
1000g load, 500 cycles (mg loss) ............. 24 mg

Impact Resistance:
Gardner Impact (in. lb.) ........... A. Reverse: 160

B. Direct: 160

Hardness:
Shore D-64

Flexibility:
No cracks on 1/8" mandrel

Cure Schedule:
Tack free .......... 5 to 6 hours
Recoat .............. 6 to 10 hours
Light traffic ...... 24 hours
Full cure ........... 3 to 5 days
Decrease cure times for temperature above 70 oF.

Pot Life:
1 to 2 hours, longer at lower temperatures.

Recommended for:
Aircraft hangars, industrial concrete floors

Solids by weight:
Clear (mixed) ... 64% +/- 2
Colors (mixed) . 67% +/- 2

VOC:
 Part A clear ..... 3.43 lb/gal.
Part A colors .... 3.41 lb/gal.
Part B ............... 2.2 lb/ 1gal

Theoretical coverage per mixed gallon:
300 to 500 square feet per mixed gallon

Colors:
Clear, light gray, dark gray, red, green, blue,
brown, and special colors

Finish:
High gloss colors
High gloss clear

Recommended film thickness:
3 to 5 mils wet

Mix ratio:
2:1 by volume

Shelf life:
One year

Packaging information:
3 gallon kit = 2 gal. Part A to 1 gal. Part B

Part A clear ...... 8.25 lb. per gal.
Part A colors .... 9.1 lb. per gal.
Part B ............... 8.8 lb. per gal.

Weights are approx.; wt. varies with color.
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water.  This was followed by caulking with 

E31-1205 after surface preparation and plac-

ing of backer rod.  We then “re-prepared” the 

removed surface and primed with E31-1202; 

then top-coated with U31-1201 (see Figure 8-

13) high performance urethane.

Summary

We cannot guarantee complete success, and 

only time will tell, but we have sound reasons 

to expect success over the hydrodynamic’s 

problem at MSF Partners 

McKinney Texas hangars.

Even with the “bubbling prob-

lem,” the MSF Partner’s han-

gars are exceptional and anyone 

would be proud to own one!

FIGURE 6: Removing bituminous  
tar-like caulk

Epoxy Coating
E31-1202
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HANDLING
Mix ratio .......................................... 2:1 (A:B) parts by volume
Mixed vicosity................................. 700 cps
Potlife (no sand) ............................. 60 minutes (200 grams @ 25 oC)
Color ................................................ Clear, grey, beige, and white
Coverage ......................................... Mortar= approximately 50 sq. ft. @ 1/8

TECHNICAL INFORMATION
Ultimate tensile strength (psi) ................... 8700
Tensile elongation (%)................................ 3.1
Ultimate flexural strength (psi) .................. 16,100
Compressive yield strength (psi) .............. 13,800
Hardness  (Shore D) ................................... 88

DESCRIPTION
E31-1202 is a low viscosity, water-clear, or pigmented, 100% solids epoxy specifically
designed as a high performance color coating for areas where no residual moisture exists.
Outstanding features include:

 good ultraviolet light resistance compared to most formulated epoxies
 convenience
 excellent chemical resistance
 overnight set-up reducing down-time during application
 good color development
 high abrasion resistance
 excellent adhesion

AVAILABILITY
Packaged in three gallon units, six gallon units, 15 gallon units, and drum units.  For
more information, including prices, call REDFORD Corporation (281) 358-4100.

APPLICATION
If needed, special technical bulletins customized to your application will be prepared,
including Preparation of concrete specifications for application of epoxies and
Using epoxies for overlays.

CAUTIONARY INFORMATION
Positive fresh air ventilation is necessary.  In confined areas, use fresh air-supplied hood.  In well
ventilated or open areas, use a chemical canister face mask or half mask in accordance with OSHA
Standard for specific vapors and vapor concentrations.  Protect skin and eyes from spillage and
overspray.  Avoid prolonged breathing of vapors and mists.  Keep away from heat, sparks, and open
flame.  Wash hands thoroughly after using and before eating or smoking.  Harmful if swallowed.  If
swallowed, do not induce vomiting.  Drink 1 to 2 glasses of water and call physician or poison control
center immediately.

FIGURE 5: Flame treating surface  
removing moisture

FIGURE 7: Caulking with E31-1205

FIGURE 8-13: Hangar “lip” repaired/test areas installed.
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Flexible Joint Compound
EU31-1205

EU31-1205 is a two-component polymer hybrid containing both urethane
and epoxy resins in order to provide a resilient filler for expansion,
construction and control joints.  This unique chemistry allows excellent
flexural strength and elongation while maintaining extremely impressive
tensile strength.  The polymer blend insures tenacious bonding strength, a
long lasting trouble-free repair, and includes excellent intercoat adhesion
with most concrete topcoat systems.

Typical properties
Type ........................... Epoxy-urethane
Solids by weight ........ 100%
Color .......................... Light beige
Working life .............. 40 to 60 minutes (at 70 F)
Dry time .................... 6 to 8 hours
Mix ratio .................... 1 to 1 by volume

Surface preparation
• Remove any loose materials to leave a clean, sound joint.
• For best results, sawcut and chip edges to leave a clean, free bonding surface.
• Insert backer rod into the joint leaving approximately the same depth as width.
• Ideal temperature for application is above 50 F.

Application
• Mix Part A and Part B until streak free.
• Pour mixture slowly into the joint allowing the material to settle, “knifing off excess”.
• Allow 24 hours before opening to traffic.

Packaging
2-gallon kit; 8.0 lbs. Part A per 13.5 lbs. Part B (net).

Benefits and features
 Excellent resistance to jet fuel
 No fumes
 Easy to clean
 Safe
 Nonflammable
 Flexible
 Won’t crack
 Available in pour and

gun grades

CONCRETE
SLAB

EXPANSION
JOINT BACKER ROD

CONCRETE
SLAB

CONCRETE SURFACE
EU31-1205

Joint design considerations
• Joint width wide enough to

accomodate movement.
• Joint sawed deep enough to

allow backer/sealant
placement.

• Proper backer rod used/
placed.

• Sealant tooled to slightly
below concrete surface
(maintaining a proper
aspect ratio).
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Postscript 11/08

While making these repairs/installing test/demonstration areas, we met with the owner for #4 (at MSF Part-

ner’s request). Though we told him it was impossible to answer, he asked “where did the loss of adhesion from 

the front lip/apron stop?” We told him, and we believe it to be factual, “that his floor has adequate long term 

adhesion 2-3 feet inside the lip/apron – that he probably will never have further problems beyond 2-3 feet inside 

the lip/apron (if nothing else, because of the thickness/tensile strength of the existing coating).” We explained 

“that could be guaranteed if he were to climatize the hangar and keep it a constant temperature.”

 

Summary: We reiterated that #4 is installed above industry standards, that except for the front lip; the floor has 

good and adequate long term adhesion.

General photographs of the beautiful hangars and aircraft occupying those hangars
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